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© External preparation containing amusuiosln. 

© An external preparation, for the treatment of dysuria or lower urinary tract disease, which comprises 
1) at least one compound selected from amusulosin and salts thereof. 

absorption promoting agent se.ected from aiiphatfc dicarboxy.ic acid diesters. 
nicotinic acid esters and isonicotinic acid esters, with or without addition of a terpene. 
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In addition, ethylene glycol, propylen glycol, triethylen glycol or the like may b further incorporated 
for the purpose of preventing precipitation of crystals and accelerating the transdermal penetration of the 
active compound. 

tt is also possible to use white petrolatum, silicone oil (e.g. Silicone Fluid 360, trade name), gelatin, 
5 carboxyvinyl polymer, polyvinyl alcohol, (meth)acrylic acid-(meth)acrylate copolymer, etc., ointment bases 
surh as liquid paraffin etc., humectants such as glycerin etc., and/cr preservatives such as parabsn etc. as 
formulating agents. 

The dosage of the active component of the present preparation differs according to the kind of 
preparation, the age. weight, and symptom of a patient, etc.. but is usually 0.01 to 6 mg/day, preferably 0.1 
io to 0.6 mg/day. 

The present invention will now be illustrated in greater detail by way of Test Example and Examples, 
but it should be understood that the present invention is not limited thereto. 

16 TEST EXAMPLE 



1. Data on the solubility increasing effect of aqueous alcohol: 



The solubility of AB-250 in water of pH 5-7 was 0.4% and that In ethanol was 0.03%. 
In contrast, the solubility of the same compound in aqueous ethanol containing 60% of ethanol 
(Michaelis buffer containing 60% of ethanol, pH 7) was 4.8% and that in aqueous ethanol containing 50% of 
ethanol (Michaelis buffer containing 50% of ethanol, pH 8) was 5.1%. It is, thus, evident that the use of 
25 aqueous ethanol results in a remarkable increase in the solubility of the active compound. 

More or less the same effect was obtained when isopropyl alcohol was used in lieu of ethanol. 
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2. Data on the improving effect on percutaneous absorption: 

An in vitro isolated guinea pig skin penetration test was performed using AB-250. 

(1) Preparation of samples: 

Thus. AB-250 was dissolved, with warming (about 50* C), in the mixtures of ethanol with Michaelis 
buffer which are indicated in Table 1. Then, the transdermal absorption promoting agent or the like as 
indicated in Table 1 was added and mixed well as the third ingredient to prepare samples. 

(2) Determination of transdermal penetration rate (flux): 



From the abdominal region of the male Hartley guinea pig (6-7 weeks old), with hair clipped the 
previous day, the skin was isolated and mounted on a Franz diffusion cell. 
45 Each AB-250 sample was added to the donor side and isotonized 10 mM potassium dihydrogen 
phosphate solution was added to the receptor side. The experiment was performed at a cell temperature of 
37* C. 

The receptor solution was sampled at 2-hour intervals up to 8 hours and the concentration of AB-250 in 
each sample solution was measured by high performance liquid chromatography (HPLC). The cumulative 
50 transdermal penetration amounts (mcg/sq.cm) of AB-250 at hours 2, 4. 6 and 8 were respectively 
determined and plotted on the ordinate while the time was plotted on the abscissa. From the resulting 
correlogram, the gradient was calculated and expressed as flux (penetration rate per unit area, 
mcg/sq.cm/hr). 

This experiment was carried out in an open system and a closed system. 



(3) R suits: 
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The fluxes and flux ratios found in the abov xperiment are shown In Table 1. 

Table 1 



[ 


Formulation 


Proportions of 
Ingredients 


Flux 


Flux 
ratio 






(w/w%) 


(mcg/sq.cm/hr) 




fl) 

Open 
system 


*AB-250.EtOH.pH 8 Buffer 
■AB-250.EtOH.pH 7 Buffer 
AB-250/EtOH/pH 8 Buffer/DID 
AB-250/EtOH/pH 7 Buffer/DID 
AB-250/EtOH/pH 7 Buffer/DES 
AB-250/EtOH/pH 7 Buffer/DES 
AB-250/EtOH/pH 7 Buffer/DES 
AB-250/EtOH/pH 7 Buffer/DES 
AB-250/EtOH/pH 7 Buffer/DES/INB 
AB-250/EtOH/pH 7 buffer/DES/PG 


(5/47.5/47.5) 
(5/47.5/47.5) 
(5/45/45/5) 
(5/45/45/5) 
(5/45/45/5) 
(1/47/47/5) 
(1/49/49/1) 
(1/48.25/48.25/2.5) 
(5/40/40/5/10) 
(2/44/44/5/5) 


0.4 
5.2 
35.5 
89.1 
146.5 
108.2 
8.3 
27.3 
814.9 
143.7 


1 
13 
89 
223 
366 
271 
21 
68 
2037 
359 


TO 

Closed 
system 


AB 250/EtOH/pH 7 Buffer/DES 


(5/45/45/5) 


426.7 





note: * , * n is control. 



In Table 1, DID stands for diisopropyl adipate. DES for diethyl sebacate. INB for n-butyl isonicotinate, 

and PG for propylene glycol. «_■•,*.■• u ^* \ 

The above experiment indicated that the combined use of aqueous ethanol (ethanol-contaming butter) 

and the transdermal absorption promoting agent results in a remarkable increase in the flux value. 

With regard to the effect of pH. higher transdermal penetration was achieved at pH 7 than at pH 8. With 

regard to the transdermal absorption promoting agent. INB and DES were more effective than DID. In the 

comparison between the open and the closed system, the closed system was conducive to relative higher 

transdermal penetration. 



EXAMPLE 1 (Spray Dosage Form) 



To a mixed solution of 2.0 g of AB-250, 46.5 g of ethanol and 46.5 g of Michaelis buffer (pH 7) was 
added 5.0 g of DES with stirring to give a homogeneous AB-250 solution. A pressure container (15 ml 
capacity, about 0.05 ml delivery per actuation) was filled with 10 ml of the above obtained solution to 
provide a spray dosage form. 



EXAMPLE 2 (Spray Dosage Form) 



To a mixed solution of 2.0 g of AB-250. 44.0 g of ethanol, 44.0 g of Michaelis buffer (pH 7) and 5.0 g of 
PG was added 5.0 g of DES with thorough stirring to give a homogeneous ABO-250 solution. Thereafter, 
the same procedure as described in Example 1 was followed to provide a spray dosage form. 



EXAMPLE 3 (G I Ointment) 



Using 30 g of purified water, 1.0 g of Carbopol 940 was swollen with stirring. Then, 0.5 g 
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diisopropanolamin was added thereto for gelation. A mixed solution of 3.0 g of AB-250. 40 g of ethanol and 
46 g of Michaelis buffer {pH 7) was prepared and 5 g of DES was added thereto and mixed well to give a 
homogeneous solution. Then, 68.5 g of this solution was gradually added to the Carbopol gel prepared 
above with constant stirring and the mixture was well kneaded to give a homogeneous gel ointment 

5 

EXAMPLE 4 



io To a mixed solution of 1 .0 go AB-250, 48.6 g of ethanol and 32.4 g of Michaelis buffer (pH 7) was 
added 5.0 g of DES and the mixture was stirred well to give a homogeneous AB-250 solution. To this 
solution were added 10.0 g of triethylene glycol and 3.0 g of oil of peppermint and the mixture was stirred 
well to provide a homogeneous solution of AB-250. 

While the invention has been described in detail and with reference to specific examples thereof, it will 

T5 be apparent to one skilled in the art that various changes and modifications can be made therein without 
departing from the scope thereof. 

Claims 

20 

1 . An external preparation which comprises: 

1) at least one compound selected from 5-[2-[[2-(o-ethoxyphenoxy)-ethyl]amino]propyl]-2-methoxyben- 
zenesulfonamide and salts thereof as an active ingredient. 

2) aqueous alcohol, and 

25 3) at least one transdermal absorption promoting agent selected from aliphatic dicarboxylic acid diesters, 
nicotinic acid esters and isonicotinic acid esters, with or without addition of a terpens. 

2. A preparation according to claim 1 wherein said aqueous alcohol is an aqueous ethanol. 

3. A preparation according to claim 1 or 2 wherein said aqueous alcohol contains 40 to 60% by weight of 
alcohol. 

30 4. A preparation according to any preceding claim wherein said transdermal absorption promoting agent 
comprises aliphatic dicarboxylic acid diester. 

5. A preparation according to claim 4 wherein said aliphatic dicarboxylic acid diester comprises diethyl 
sebacate. . 

6. A preparation according to claim 5 wherein said transdermal absorption promoting agent comprises a 
35 mixture of diethyl sebacate and n-butyl isonicotinate. 
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